The effects of meal ingestion on the circulating concentrations of the growth-regulating hormones thyroxine (T4), tri-iodothyronine (T3) and insulin were examined in weanling Thoroughbreds fed 70% (diet A), 100% (diet B) 
INTRODUCTION
Important interactions among dietary glucose con¬ tents, pancreatic insulin secretion rates and hepatic deiodination of thyroxine (T4) to tri-iodothyronine (T3) by the 5'-deiodinase enzyme have been demon¬ strated in man and rats. Fasting results in decreased serum insulin and T3 concentrations (Vagenakis, Bur¬ ger, Portnay et al. 1975; Kaplan & Utiger, 1978) , de¬ creased hepatic conversion of T4 to T3 (Vagenakis, Portnay, O'Brian et al. 1977; Suda, Pittman, Shimizu & Chambers, 1978) and decreased hepatic 5'-deiodinase activity (Cavalieri & Rapoport, 1977) , while refeeding with a carbohydrate-rich diet is accom¬ panied by increased serum T3 and insulin concentra¬ tions, more rapid conversion of T4 to T3 (Gavin, McMahon & Moeller, 1980 and increased 5'-deiodinase activity (Gavin & Moeller, 1983) . Refeed¬ ing with protein or fat does not elicit these effects (Gavin & Moeller, 1983) . Cultured rat hepatocytes exhibit increased 5'-deiodinase activity when exposed to insulin but not when exposed to glucose (Sato & Robbins, 1981) . Correlations (Glade, Gupta & Reimers, 1984 After being fed the experimental diets for 1 month the horses were fasted for 24 h (experiment 1). Jugular venous blood samples were drawn and the horses were then fed. Additional blood samples were drawn immediately after all feed had been consumed and at 0-25, 0-5, 1, 1-5 2, 3, 4, 5 and 6 h in order to monitor changes in glucose and hormone concentrations after feeding. Sampling times chosen were based on the results of a previous pilot study (Glade et al. 1984) . Serum and plasma fractions were separated and stored at -4°C.
After being fed the experimental diets for another 6 months the horses were again fasted and fed (experi¬ ment 2). Sequential blood samples were drawn before feeding, after half of the feed had been consumed, at meal completion and at 1, 2, 3 and 4 h after feeding.
Plasma glucose concentrations were determined by colorimetrie procedures (Technicon Autoanalyzer Method N16B, Technicon Corp., Tarrytown, New York, U.S.A.). Serum concentrations of T3 and T4 were determined by radioimmunoassays (Antibodies, Inc., Davis, California, U.S.A.) validated for equine T3 and T4 (Reimers, Cowan, Davidson & Colby, 1981) . The intra-and interassay coefficients of varia¬ tion for T4 were 6-7 and 9-2% respectively, and for T3 they were 10-2 and 12-2%. Serum (Fig. 1) . Thereafter, T4 concentrations in group A decreased for 2 h (P<005), then stabilized at a level 33% higher than the 24-h fasting level (P<005). In group B, T4 concentrations reached a maximum at 0-25h (P<005), began decreasing at 1 -5 h and returned to fasting levels at 4 h. At 0-5 h after meal completion, T4 concentrations in group C reached a minimum, after which they in¬ creased steadily through 6 h to levels slightly higher than those observed at the end of the fast (P>005).
Serum T3 concentrations were not affected by feed¬ ing in group A (Fig. 1) (Fig. 2) . However, they were an average of 46% higher after fasting in experi¬ ment 2 than in experiment 1. Serum T3 concentrations exhibited brief increases in each group at different times after meal completion (Fig. 2) . However, these changes did not follow any pattern.
Average glucose concentrations were not different at prefeeding and increased in all horses during the meal (Fig. 2) . By meal completion glucose concentrations were significantly raised over fasting concentrations in all animals (P < 005), with the increase occurring more rapidly in group C. Glucose concentrations reached their maximums in all groups at 2 h and then decreased, the decrease beginning after 2 h in group C and after 3 h in groups A and B.
Changes in insulin concentrations followed patterns similar to those observed in experiment 1 (Fig. 2) . (Ingram & Kaciuba-Uscilko, 1977; Ingram & Evans, 1980; Dauncey, Ingram, Macari & Ramsden, 1982) , man (Spaulding, Chopra, Sherwin & Lyall, 1976; Danforth, Horton, O'Connell et al. 1979) and cattle (Blum, Gingins, Schnyder et al. 1979 ; Blum, Thomson & Bickel, 1979e) . In addition, thyro¬ trophin (TSH) secretion has been reported to increase after feeding in rats (Hugues, Burger, Grouselle et al. 1983 ) and man (Hugues, Burger, Pekary & Hershman, 1984 (Gavin & Moeller, 1983) , pigs (Ingram & Evans, 1980; Dauncey et al. 1982) , chickens (Harvey & Klandorf, 1983) (Gavin & Moeller, 1983) and in cultured rat hepatocytes (Gavin, Bissell, Hammond & Cavalieri, 1978; Sato & Robbins, 1981) .
It is possible that the increased serum T3 concentra¬ tions resulted from decreased conversion of T4 to its inactive metabolite 3,3'5'-tri-iodothyronine (rT3), while the rate of T4 conversion to T3 (3,5,3'-tri-iodothyronine) did not change. However, changes in T3 and rT3 production rates have been shown to behave in a reciprocal fashion, increases in one being linked to decreases in the other, in man (Danforth et al. 1979; Hugues et al. 1984) and cattle (Blum et al. 1979e (Gambert, 1982) .
Thyroid hormones are required for the biochemical maturation of cartilage (Hoskins & Asling, 1977; van Buul & van den Brande, 1978; Holder, Wallis, Biggs & Preece, 1980; Reddi & Sullivan, 1980) . Whether the changes in serum T3 and T4 observed in experiment 1 were expressed through effects on the maturation of cartilage remains unknown. Nonetheless, diminished thyroid control of cartilage development could explain the paradox in which excessive nutrition is associated with the production of an excessive amount of developmentally immature cartilage.
